Ascorbic acid blunts oxidant stress due to menadione in endothelial cells.
Endothelial cells are exposed to potentially damaging reactive oxygen species generated both within the cells and in the bloodstream and underlying vessel wall. In this work, we studied the ability of ascorbic acid to protect cultured human-derived endothelial cells (EA.hy926) from oxidant stress generated by the redox cycling agent menadione. Menadione caused intracellular oxidation of dihydrofluorescein, which required the presence of D-glucose in the incubation medium, and was inhibited by intracellular ascorbate and desferrioxamine. At concentrations of 100 microM and higher, menadione depleted the cells of both GSH and ascorbate, and ascorbate loading partially prevented the decrease in GSH due to menadione. Menadione increased L-arginine uptake by the cells, but inhibited endothelial nitric oxide synthase, an effect that was prevented by acute loading with ascorbate. Ascorbate blunts menadione-induced oxidant stress in EA.hy926 cells, which may help to preserve nitric oxide synthase activity under conditions of excessive oxidant stress.